Introduction
In this paper differential operators of the form are given. In a simply connected domain, existence and uniqueness will be proved, if these functions satisfy some compatibility conditions. In this case we will call these functions the Goursat conditions at the point w = (wi,... ,w n ) of the solution F. Existence and uniqueness seems to be reason enough to study Goursat problems. But also in many other contexts, Goursat problems play an important role. For example Vekua described in [1] general representations of solutions of elliptic differential equations in the plane by solving Goursat problems in C 2 . The author proved that the construction of fundamental solution of certain elliptic differential operators in the plane can be reduced to solve initial value problems of ordinary differential equations, which can be regarded as special Goursat problems of differential equations described above in C. This fundamental solutions occur in representations of the solutions by boundary integrals, which are a very useful tool to study boundary value problems. See [2] , [3] , [4] . Also a generalized Pompiu formula in C n related to the differential operator (1) can be derived by solving the Goursat problem, see [5] . In studying formal hyperbolic differential equations, the Vekua-Riemann function plays a very important role (see [1] ). The author has generalized the Vekua-Riemann function for the differential operator (1) in [6] . For this generalization, existence and uniqueness of the solution of the Goursat problem is very important. By the generalized Vekua-Riemann function a represantation of holomorphic functions by integrals over a Cartesian product of curves can be obtained. As a result one obtains a method of solving Goursat problems, if the Vekua-Riemann function of the considered differential operator is known. See [6] . Also how to solve an inhomogeneous differential equation in C 2 with homogeneous Goursat conditions is shown by the author in [2] . Among others this result will be generalized. We will solve the differential equation (2) The reason is, that this form can be reduced to the first case by an integrodifferential operator. By well known methods of functional analysis the homogeneous Goursat problem can be solved. In the last section we will consider the inhomogeneous equation
with arbitrary holomorphic right side. It is shown, that a solution of the inhomogeneous equation with homogeneous Goursat conditions can be obtained by solving a special, recursively defined Goursat problem of the homogeneous equation.
A special Goursat problem
We will solve Goursat problems for the differential operators of the form 
E E i=l k-0
First we will prove the uniqueness of the solution of Goursat's problem. For this sake, we assume, that the Goursat conditions at a point w are homogeneous. That means the functions <pj are all zero and we will prove, that the function, which is identically zero, is the only solution. This can be proved by induction. If the considered differential operator has only one factor, that means it has the form P(j^), then according the theory of ordinary differential equations only the function / = 0 is a solution with homogeneous initial conditions. Now let F{z\,..., z n ) be a solution of the differential equation
with homogeneous Goursat conditions at a point w. Since n my-1 Therefore the solution F of the homogeneous Goursat problem is also a solution of this differential equation, having only n-1 factors. By assumption for each z\ the solution F is identically zero. Now we will prove the existence of the solution of Goursat problem. This proof gives also a method of computing the solution recursively. The proof will be done by induction with respect to the number n of the factors of the differential operator Pi(d Zl )P2(d Z2 )... P n (9 Zn ). If n = 1, the Goursat problem is the problem of finding a solution of a ordinary differential equation with initial conditions. So we assume n > 1. Let   <Pj(zi, . . ., Zj_ 1, Zj+1, ..., z n ) be the Goursat^ conditions at a point w of the solution. First we will look for a solution F of the equation
with the property
for 0 < k < mi -1. Of course, the solution F is not uniquely determined, because we have not yet specified the Goursat conditions to
For example a solution of this uncompleted initial value problem is given by mj-l By assumption of induction, we can find the uniquely determined solution G of the differential equation
with the Goursat conditions
The function F = F + G is the solution of the Goursat problem.
Another way of solving a Goursat problem
Here we will learn, how to solve the Goursat problem in another way. • Ik • Generally it does not seem to be very easy to find functions a-^, but if one solves Goursat problems in C 2 , the problem of finding such functions is reduced to find constants satisfying a very easy relation.
A special inhomogeneous Goursat problem THEOREM 4.1. Let P(j^) be a linear ordinary differential operator with holomorphic coefficients, which are defined in a simply connected domain G containing the origin. We assume, that the leading coefficient is equal to one. Let f : GxG C be a holomorphic solution of the differential equation P(d z )f = 0 with the initial conditions d z f(w, w) = where fi n -i,k is the Kronecker delta. If u : G -• C is a holomorphic function then U=: j f(z,0u(0d( o is a special solution of the differential equation P(d z )U = u with homogeneous initial conditions at z = 0.
Proof. In consideration of the initial conditions of f, we have
where n is the degree of the operator P(d z ), and Proof. This theorem is an easy conclusion of Theorem 4.1.
The general homogeneous Goursat problem
Now we will solve the general Goursat problem for the differential equation
First we will solve it locally. Afterwards we will think about analytic continuation. Locally the existence and uniqueness of a solution of Goursats problem will be proved by an integro-differential equation and Banach's fixed point theorem. For this purpose a Banach space is needed. For i = 1,..., n let be Ki C C compact circles. On K\ X /v2 X ... x K n we consider all holomorphic functions / for which all derivatives d z . for 1 < j < n and for 0 < k < mj are defined on A'i X A'2 X ... X K n . This means, that the derivatives also exist on the boundary. With the norm Proof. Because such a solution exists locally, it can be analytically continued along any path. Since the domain is simply connected, the continuation is unique.
The general inhomogeneous Goursat problem
Now we will solve a Goursat problem for the inhomogeneous equation 
